. The calculated tolerance and octahedral factors for the ABX 3 (A=Cs, MA, FA, B=Sn, Pb, X=I, Br, Cl) and the indication about their preferred structure at RT. The tolerance and octahedral factors were calculated using the radii from 
The Debye Scattering Equation Method
In order to perform the structural and microstructural characterization of FAPbI 3 and Cs 0.9 FA 0.1 PbI 3 NCs, we adopted a Total Scattering approach based on a fast implementation of the Debye Scattering Equation (DSE), as available in the Debussy Suite. 39, 40, 41 The Debye Equation describes the differential cross section of a randomly oriented powder and allows the simultaneous modelling of the Bragg and diffuse scattering as a function of the interatomic distances within the nanoparticle:
is the magnitude of the scattering vector, λ is the radiation wavelength, f ij is the X-ray atomic form factor, d ij is the interatomic distance between atoms i and j, N is the total number of atoms and T and o are the thermal atomic displacement parameter and site occupancy factor associated to each atomic species, respectively. The first summation in the above equation includes the contributions of the zero distance between one atom and itself and the second term (the interference term) the nonzero interatomic distances d ij = | r i -r j |.
The approach used in this work is the one implemented in the DebUsSy Suite of programs, 41 which makes use of the sampled interatomic distances instead of the original ones in order to speed up calculations.
The DSE modelling strategy used in this work can be summarized, as follows:
i) A bottom up approach was used to generate the bivariate population of atomistic models of NCs, by stacking the cubic unit cell of the -FAPbI 3 phase (SG. Pm-3m) according to two independent growth directions, one along the c-axis and the other one parallel to the ab-plane. The cubic unit cell corresponded to the perovskite framework made by PbI 6 units, with the I anions disordered in four equivalent positions (with Pb-I-Pb bond angles deviating from their ideal 180° by ca. 13°) and FA + cations disordered between 6 sites inside the cuboctahedral cavities. This unit cell was used as the building block for generating the atomistic models of the entire population of NCs. 42 For FA 0.1 Cs 0.9 PbI 3 an orthorhombic γ-phase (SG. Pbnm), refined from the experimental data and isostructural to the one reported for CsPbBr 3 , 10 was adopted. The outer organic oleate shell, nearly invisible to X-ray, has been neglected in our atomistic models.
ii) The sampled interatomic distances of the NCs were computed and stored in suitable databases, in order to calculate the DSE model pattern, used in the next step.
iii) The refinement of the model pattern against the experimental data, involving a number of adjustable parameters, was performed. To account for the size and shape distribution of FAPbI 3 and FA 0.1 Cs 0.9 PbI 3 NCs, we used a bivariate log-normal function with four adjustable parameters (the average and standard deviation parameters for the distribution along the two growth directions). The thermal displacement parameters were refined for all the atoms.
The graphical outcomes of the DSE analysis on FAPbI 3 are summarized in Figure 2 and Figure  S2 , for FA 0.1 Cs 0.9 PbI 3 in Figure 4 and Figure S3 . 
43, 44
Supporting References:
